Abstract To examine the longitudinal change in health related quality of life (HRQoL) during 1 year following hospital discharge in elderly subjects, 110 hip fractured subjects (age, mean±SD: 79.3±7.4 years) were enrolled in a prospective study. Face-to-face interviews with the patients were conducted, using Short Form 36 (SF-36) at 1, 3, 6, and 12 months after they were discharged from the hospital. The GEE approach was employed to evaluate changes in the variables of interest among different time points. Subjects in this study appeared to have lower scores in most dimensions of SF-36, with physical function and role limitation being the lowest due to physical problems (mean±SD=10.97±16.19; 6.32±20.60) during the 1st month after hospital discharge, compared to community dwelling subjects (mean±SD=77.5±20.5; 63.8±45.30). Most of the dimensions of SF-36, except general health (6th month versus 3rd month=57.56±21.90 versus 61.75±23.46, P>0.05) improved significantly from the 1st month to the 3rd month (range of means of improved scores from 12.81 to 30.76, P<0.01). After the 3rd month after discharge, physical functions kept improving significantly until 6 months after hospital discharge (3rd month versus 6th month=25.18±23.66 versus 40.30±25.94, P<0.05). Role limitation due to physical problems reached a plateau between the 3rd and 6th month, and then again improved significantly during the 6th month and the 1st year after hospital discharge (6th month versus 1st year=17.69±31.78 versus 32.22±44.47, P<0.05). The rest of the dimensions of SF-36 remained stable from the 3rd month to 1 year after discharge. These results indicated that different aspects of SF-36 recovered differently for the hip fractured patients in Taiwan. Similar studies may be helpful for health-care providers in other countries with Chinese populations to develop specific intervention programs.
Introduction
Hip fracture is a serious consequence of osteoporosis in the elderly because it leads to excess mortality of 5-20%, and morbidity that results in huge economic costs [1] . The percentage of elderly persons (1, 973, 000) in Taiwan has increased steadily, from 2.7% in 1966 to 8.8% in 2001 [2] . With an increasing aging population, hip fractures represent a major and growing health care problem in Taiwan. According to Tsai et al. [3] , it is estimated that the incidence rate (per 100,000) of hip fracture in Taiwan was 211 for the population aged 65 and over (128 in women; 83 in men) in 1993. Tsai and his colleagues reported that despite the use of advanced treatment, the mortality rate remains significant, and that a majority of the patients will never recover completely in terms of activities of their daily living functions. The economic cost of hip fractures in the elderly is huge in Taiwan [3] , and the families suffer under the extra burden of caregiving.
The self-rated Health-Related Quality of Life (HRQoL) method has been used to supplement traditional indicators such as mortality and objective clinical parameters to assess the effect of illness and the outcome of treatments [4, 5] . In addition to the objective indicators evaluated by health care providers, the HRQoL will be able to provide subjective evaluation of health and related life domains from the client's perspective, to enhance our understanding of the impact of the hip fracture or the effect of the treatments to the lives of elderly persons. The HRQoL measurement has been found to be valid and sensitive in predicting mortality in the elderly, and in detecting functional impairment [6] . Some studies found that elderly patients with hip fracture reported lower or poorer HRQoL than those without [1, 7, 8] .
The vast majority of current findings concerning the HRQoL of hip fractured elderly patients are based on data collected in Western developed countries, but little is known about hip fractured elderly patients in Asian countries. It is crucial to evaluate the external validity of these observations with data derived from other societies and cultures, as HRQoL can also be viewed as part of the social and cultural fabric of a people, and may vary significantly across different cultures. For example, vitality, mental health and social functioning might have different presentation in elderly patients in a Chinese society like Taiwan from elderly patients in Western society. Taiwan differs substantially from Western countries in its health care system, clinical practice, casemix, culture, and social organization. For example, the fact Taiwan has national health insurance and the people have the choice of visiting a clinic in a medical center without a referral, might make the needs and health behaviors of elderly patients with a hip fracture different from their counterparts in Western countries. In addition, around 90% of dependent elderly persons in Taiwan are cared for by family members [9] . Chinese culture emphasizes devotion to parents, social orientation and interdependence, whereas Western culture values autonomy and independence and does not encourage over-sacrifice for parents [10] . These differences might cause the different presentation of quality of life among hip fractured elderly patients in Taiwan compared with those in Western countries. The similarities and differences in the findings from Taiwan and those from the Western countries are useful for further scientific understanding and clinical implementation.
The purpose of this study was to describe the postoperative trend of the HRQoL for a sample of hip fractured elderly patients from a medical center in Taiwan during a period of 12 months following their hospital discharge. By using data from more than two time points with statistical method of longitudinal data analysis, this study is able to fill the gap in previous knowledge and provide information on the changes in HRQoL of elderly hip fractured persons in Taiwan. The analysis was based on data from a prospective study on hip fractured elderly patients admitted to a 3800 bed medical center in Northern Taiwan. We used the Medical Outcomes Study Short Form (SF-36) to measure the HRQoL of hip fractured elderly patients in this study. The changes in HRQoL, including physical and social functioning, mental health, role limitations due to physical and emotional problems, bodily pain, general health perception, and vitality were explored, respectively.
Materials and methods
A prospective cohort study design was used to explore the longitudinal changes of HRQoL of hip fractured elderly patients. Data were collected from a sample of 110 elderly patients with a hip fracture from a medical center at 1, 3, 6 and 12 months after hospital discharge, by means of face-to-face interviews.
Study setting and sample
This study was conducted in the trauma wards of a 3800-bed medical center in northern Taiwan, as well as in home settings. The inclusion criteria were: 1) aged 65 years or older; 2) hospitalized due to a hip fracture, and having received surgery for internal repairs, or arthroplasty; 3) living geographically in northern Taiwan; and 4) no cognitive impairment by judgement of the treating physician. One hundred and thirty subjects who met the research criteria were invited to participate in the study, but 20 (15.38%) refused. One hundred and ten subjects were enrolled in the study and interviewed before hospital discharge, and at 1, 3, 6 and 12 months after hospital discharge.
Procedures
Approval from the institution was obtained before collecting the data. Research assistants identified potential subjects after they received surgery and before they were discharged from the hospital, and invited them to participate in this study. Elderly patients who agreed to participate received face-to-face interviews.
Due to the high illiteracy rate (57.8%) among the older people in Taiwan [11] face-to-face interviews were used to collect data. Training programs were provided for the interviewers, and regular research team meetings were used to monitor the quality of the data obtained. Two registered nurses were hired as interviewers for this study, and they attended two training sessions. The first session focused on the introduction of the instrument, and a demonstration of how a proper interview was to be conducted. The second training session included an actual interview practice. Any problems raised during the data collection process were discussed and resolved on a regular basis.
Instruments
Pre-fracture self-care ability Self-care ability before hip fracture was assessed by the performance of pre-fracture activities of daily living (ADL) such as walking, bathing, climbing stairs, transferring, grooming and eating, which were measured using the Chinese Barthel Index (CBI).
The CBI was translated by Chen and colleagues [12] , and is reported as having established reliability and validity, and as being appropriate for assessing frail elderly patients in Taiwan. In this study, Cronbach's alpha of the CBI was 0.88.
Medical Outcomes Study Short Form (SF-36)
The SF-36 is a widely used profile measure of generic HRQoL and allows further comparison among patients across different countries and/or with a different disease [13, 14] . The SF-36 consists of 36 items representing eight generic health concepts: physical functioning (PF), role disability due to physical health problems (RP); bodily pain (BP); vitality (energy/fatigue) (VT); general health perceptions (GH); social functioning (SF); role disability due to emotional problems (RE); and general mental health (MH). For each scale, reverse items were recoded, the simple algebraic sums were then computed, and then the raw scale scores were transformed to a 0-100 scale. For the final score, the higher the score, the better the implied health related quality of life. In addition, one item of reported health transition (HT) in SF-36 was included as well. This five-level item asked respondents the amount of change in their general health as compared to 1 year ago. The higher the score the more respondents believed that their general health was worse now than 1 year ago. The scores of this item were not transformed. Finally, physical (PCS) and mental (MCS) component summary scales using norm-based (50, 10) scoring methods were calculated [15] . In order to examine the relative mental and physical function of the hip fractured elderly patients in comparison with the general population of Taiwan, Taiwan-specific SF-36 algorithms based on a previous study [16] were used to compute the PCS and MCS. The good validity and reliability of SF-36 among the elderly population in the United States have been reported [13, 14, 17] . The SF-36, Taiwan version, was translated and was demonstrated to have good reliability and validity in a sample of total hip replacement patients [14, 18] . The internal consistency of the eight scales ranged from 0.41 to 0.84 in this study, with role emotion being 0.41, role physical being 0.56, and others above 0.62.
Statistical analysis
For subjects who answered more than half of the items of the subscale, a person-specific estimate was substituted for any missing item in this subscale. This estimate was suggested by Ware et al. [19] , and calculated as the average score across competed items in the same scale. For the elderly patients who died or dropped out within a year following discharge, their data before death and dropping out were included for the analysis. We found no differences between subjects who died within 1 month and those who did not, with regard to pre-fracture self-care ability, hospital stay and demographic variables. The generalized estimating equations (GEE) [20, 21] approach was used to determine whether each dimension of HRQoL differed among the 1, 3, 6, and 12 months after hospital discharge, since this method accounts for possible correlations in repeated measures over time and is able to explore the differences among different time points. Its application in our study is to model dependent variables (dimensions of HRQoL) as a function of ''time'', pre-fracture self-care ability, and hospital discharge. The latter two variables were included in the GEE models as covariates because they were significant in the univariate analysis and were consistent predictors for HRQoL and functional recovery in many literatures as well [5, 22, 23] . The changes in the item of health transition were not analyzed by GEE, due to the small range of the potential scores. All data were analyzed by SAS Win 8.0.
Results
There were 67 (60.9%) females and 43 (39.1%) males. The age of the subjects ranged from 65 to 96 years, with a mean age of 79.43 (SD=7.51) years. Seventy-eight (70.9%) had no formal education, 18 (16.4%) completed primary school (1-6 years), 12 (10.9%) completed high school (7-13 years), and two (1.8%) had a college (>13 years) education. Seventy (63.6%) subjects had received internal fixation and 40 (36.4%) received arthroplasty. Average length of hospital stay was 12.40 (SD=5.41) days. Average pre-fracture ADL was 96.09 (SD=11.48), representing relatively independent pre-fracture physical functioning. Eighteen subjects (16.4%) died during 1 year following discharge that eight subjects (7.3%) died within the 1st month, five subjects (4.5%) died between the 1st and 3rd months, two subjects (1.8%) died between the 3rd and 6th months, and three subjects (2.7%) died between 6th and 12th months. In addition, one subject (0.9%) at the 1st month, four subjects (3.6%) at the 3rd month, six subjects (5.5%) at the 6th month and 14 subjects (12.7%) at the 12th month dropped out from the study due to refusal or lost contact. Five (4.5%) of the subjects were institutionalized before the hip fracture, 11 subjects (10.0%) were institutionalized during the 1st month after discharge, ten (9.1%) between the 1st and 3rd months, and four (3.6%) between the 3rd and 6th months, and also between the 6th and 12th months after discharge. In terms of performance in SF-36 from the 1st to 12th month after discharge, the mean improved from 58.4 to 75. 2 for BP, from 57.6 to 55.1 for GH, from 45.2 to 55.1 for VT, from 52.2 to 65.3 for SF, from 46.7 to 90 for RE, from 53.8 to 72.3 for MH, from 11.0 to 40.8 for PF and from 6.3 to 32.2 for RP (Table 1). We found no differences in almost all HRQoL subscales at the 1st, 3rd, and 6th months after discharge between subjects who remained in the study throughout the 12 months and those who dropped out later between the 6th month and 12th month.
Comparison with the norm
To show as a whole, the degree of recovery of hip fracture patients of eight subscales except health transition during a 1-year period, transformed to a 1-100 scale, were compared with a norm of community dwelling Taiwanese elderly patients (n=1559) who were aged 65 or older (Fig. 1) . In comparison with the norm, the hip fractured elderly patients seemed to have considerably poorer performance regarding bodily pain, vitality, social function, role emotion, mental health, physical function and role physical at the 1st month after being discharged from the hospital. Physical function and role limitations due to physical problems (role physical) of hip fractured elderly patients (mean±SD=10.97±16.19; 6.32±20.60) were the two subscales that deviated the most from the norm (mean±SD=77.5±20.5; 63.8±45.3) among the elderly patients living within the community. From the 4th month onwards up to 1 year after their hospital discharge, the performance of the hip fractured elderly patients improved to the same level as their community dwelling counterparts, in most of the subscales except social function, physical function and role physical. The gap between hip fractured elderly patients and community dwelling elderly patients at social function got closer from the 1st to the 3rd month, then stayed the same until 1 year following discharge. The gap in physical function between hip fractured elderly patients and the norm became closer from the 1st to 6th month and stayed the same until 1 year following hospital discharge. The gap of role physical between hip fractured elderly patients and the norm got closer from the 1st to 3rd month, and from 6 months to 1 year following discharge.
In examining the relative mental and physical function of the hip fractured elderly patients in this sample in comparison with the general population of Taiwan, norm-based scores of PCS and MCS were calculated by using parameters derived from a general Taiwan population [16] 
Longitudinal changes
Longitudinal changes of eight subscales, except health transition transformed to a 1-100 scale at the 1st, 3rd, 6th and 12th months after hospital discharge, are presented in the graph in Fig. 2 . Physical related subscales, except bodily pain such as physical functioning and role physical, had the poorest performance among all the subscales. On the other hand, mental/social related subscales such as role emotion, mental health, and social function appeared to have a better performance. At the same time, general health and vitality, which might be influenced by both mental and physical conditions, performed better than the physical related subscales, but poorer than the mental related subscales. However, bodily pain that is also physically related appeared to be as good as the mentally related dimensions for these hip fractured elderly patients within 1 year after hospital discharge. Fig. 1 Comparison of HRQoL of hip fractured elderly patients within the norm [41] . BP bodily pain; GH general health; VT vitality; SF social functioning; RE role emotional; MH mental health; PF physical functioning; RP role physical The means of each subscale at each time point are listed in Table 1 . The significance of the differences of the trends was examined by using GEE. Only the general health subscale did not have any significant changes throughout the follow-up period from the 1st month to 1 year after being discharged from the hospital. On the other hand, when compared to 1 year ago (health transition), the subjects reported their general health from ''somewhat worse'' during the 1st month after their discharge (mean±SD=3.81±0.93) to partway between ''somewhat worse'' and ''about the same'' after the 3rd month (mean±SD=3.58±0.81); it then improved to ''about the same'' at the 6th month (mean±SD=3.15±0.99), and then improved little from the 6th month to 1 year (mean±SD=2.97±1.13) after discharge.
Most of the remaining subscales, including bodily pain, vitality, social function, role emotion, and mental health, improved significantly from the 1st month to the 3rd month and then remained stable for the rest of the year. So, when using the 1st month after their discharge as the baseline, the scores of these subscales at the other time points were significantly higher (range of means of improved scores from 12.81 to 30.76, P<0.01). However, when using the 3rd month after discharge as the baseline, the scores at either the 6th month or at 1 year after discharge did not differ significantly. When using the 6th month after discharge as the baseline, the scores of these subscales at 1 year after discharge did not differ significantly either. Different change patterns were observed in physical function and role physical subscales where the scores of these two subscales increased significantly not only from the 1st to 3rd month, but also afterwards. After the 3rd month after discharge, physical function kept improving significantly until 6 months after hospital discharge (3rd month versus 6th month=25.18±23.66 versus 40.30±25.94, P<0.0001). After 6 months, the physical function of the hip fractured elderly patients remained stable until 1 year after their discharge from the hospital. For the role physical subscale, in addition to the improvement from the 1st to the 3rd month, a significant improvement was also found from the 6th month to 1 year (6th month versus 12th month=17.69±31.78 versus 32.22±44.47, P<0.05). The role limitation due to physical function for the hip fractured elderly patients from the 3rd to the 6th month did not change significantly.
Related factors
The trends in the subscales of SF-36 were first interpreted after controlling for hospital stay and pre-fracture ADLs. It appeared that most of the subscales, except vitality, general health and health transition, were related to the length of hospital stay. The longer the hospital stay, the more these patients experienced interference with normal activity due to pain, increasing role limitation due to emotional and physical problems, and a worsening of their mental health, social and physical functions over a 1-year period following discharge. At the same time, hip fractured elderly patients who had worse pre-fracture ADLs appeared to have poorer general health and physical function and also poorer perception of health as compared to 1 year ago during the 1-year period following discharge. Vitality was not related to either the length of hospital stay or pre-fracture ADLs.
We further added age and gender in addition to hospital stay and pre-fracture ADL into the GEE model. After controlling for hospital stay, pre-fracture ADLs and gender, age did not predict the trends of any dimension of HRQoL (P=0.74 for BP; 0.28 for GH; 0.37 for VT; 0.55 for SF; 0.97 for RE; 0.68 for MH; 0.79 for PF; 0.10 for RP). After controlling for hospital stay, pre-fracture ADL, and age, male appeared to have less interference with normal activity due to pain (P=0.044), and better physical function (P=0.47). Males and females were not significantly different in trend of general health (P=0.14), vitality (P=0.40), social function (P=0.08); role emotion (P=0.13); mental health (P=0.06), and role physical (P=0.16). Fig. 2 Longitudinal changes of HRQoL during 1 year after hospital discharge. BP bodily pain; GH general health; VT vitality; SF social functioning; RE role emotional; MH mental health; PF physical functioning; RP role physical Discussion Mortality has been examined in many studies as one of the important possible postoperative outcomes for elderly persons with a hip fracture [24, 25, 26, 27, 28, 29, 30] . However, although the mortality rate is an important indicator for health statistics, it is not sensitive to changes in treatment or post-surgery interventions, and can only provide very limited information on the conditions of the hip fractured elderly patients. Functional recovery and clinical complications after the operation of elderly persons with hip fracture have been examined extensively [22, 23, 31, 32, 33, 34] . However, functional recovery and clinical complications are not able to provide information from the perspective of the elderly persons themselves. The HRQoL is able to provide subjective evaluation of health and related life domains from the perspective of the elderly persons to supplement the functional and clinical indicators, and can provide a holistic view of the effect of hip fracture and the outcome of interventions.
Hip fracture, one of the most severe consequences of osteoporosis, has been reported as being associated with a deterioration in all dimensions of HRQoL, including general health, psychological well-being, physical and social functioning [1] . However, these consequences have not yet been established in Chinese elderly patients with hip fracture. As in studies from Western countries [1, 7, 8, 33] , this study suggests that Chinese elderly patients with hip fracture experience a significant deterioration in most dimensions of HRQoL, especially during the 1st month after being discharge from hospital. In comparison with the norm of the community dwelling elder in Taiwan, results of this study indicated that most dimensions of HRQoL for Chinese hip fractured elderly patients were relatively low after 1 month, with physical related functioning being the lowest. These elderly patients also reported their general health being somewhat worse than 1 year ago at 1 month after their hospital discharge. As found in previous studies [3, 22] the physical function, role limitation due to physical problems, and the social function of hip fractured elderly patients were all poorer than that of elderly patients living within the community, even 1 year after being discharged from the hospital. In comparison with general Taiwanese population, hip fractured elderly patients in this sample had very low overall physical function as demonstrated by PCS through the 1st year, which indicated substantial limitations in self-care, physical, social and role activities, frequent tiredness, more bodily pain and health in general rated poor [15] . The mental function of the hip fractured elderly patients as demonstrated by MCS throughout the 1st year after discharge was similar to the general population of Taiwan.
Significant improvement during the first 3 months after hospital discharge for most dimensions of HRQoL was supported by a previous study, which found that after hospital admission, there was an improvement of quality of life in the follow-up period of 4 months [35] . Three months after their hospital discharge, we found that the patients' physical function kept improving significantly till the 6th month. Also, hip fractured elderly patients did not report their general health being the same as 1 year ago until 6 months after their hospital discharge. A previous study reports that most of the recovery in walking ability and ability to perform ADL occurs within the first 6 months [22] . This study also found that most dimensions of HRQoL did not change significantly from the period of 6 months to 1 year after discharge, and this was supported by a previous study [36] . Differing from this previous study, we found that role limitation due to physical problems improved during the first 3 months, attained a plateau between the 3rd and the 6th month, and then improved significantly again between 6 months and 1 year after hospital discharge. Whether this difference is due to cultural factors will need to be explored further. For example, regardless of rapid economic development and social change in Taiwan since the end of World War II, mutual support kinship relationship and filial piety of respecting and supporting elderly parents are still highly valued among modern Taiwanese [37, 38] . In the sample of this study, only 10% of the hip fractured elderly patients were institutionalized during the 1st month following hospital discharge, and this percentage decreased to 9.1% at the 3rd month, and 3.6% at the 6th month after discharge; only one (0.9%) patient lived alone during this period. The majority of elderly patients in Taiwan continue to reside with their adult, married children [39] . It would be interesting to study whether the family condition and living arrangement influences the performance of independent role functions of elderly persons, even when they are physically capable.
The fact that the pre-fracture ADL influenced the physical function can be supported by a previous study in which pre-fracture ADL had a significant association with ADL functional recovery over the course of 1 year [23] . The association between hospital stay and functional recovery after hip fracture has also been reported previously [22, 23, 40] . Also being supported by a previous study [23] is the fact that the type of surgical procedure was dropped from the model in this study because of its insignificant value to this study.
These results indicated that different aspects of HRQoL recovered differently for elderly patients who suffered a hip fracture. The physical function that appeared to make the greatest impact was the ability to keep improving for 6 months after the discharge. In addition, improvement of role limitation due to physical problems occurred later than the improvement in physical function. Based on these findings, several suggestions can be made for clinical practice in taking care of Chinese hip fractured elderly patients. First of all, a hip fracture had an impact on not only patients' physical aspects, but on all aspects of HRQoL for these elderly patients. Health care professionals need to pay attention to all these aspects of HRQoL. Secondly, post-fracture intervention programs should be developed and evaluated as to whether they are useful in improving physical function and other HQoL aspects, and intervention studies should probably focus on early intervention. In Taiwan, hip fractured patients usually discharge from the hospital around 7 days after the surgery. After the hospital discharge, no in-home programs for rehabilitation or nursing care are provided in routine care. Patients usually come back to the clinic around 1 month, 3 months, 6 months and 1 year after the hospital discharge for follow-ups and treatment for osteoporosis if needed. However, adherence to the follow-up schedule is poor. Finally, interventions can and should be developed to facilitate the hip fractured elderly patients in developing effective coping strategies, as well as a realistic perception about their physical problems, in order to speed up improvement of their role functioning, which is affected by their physical limitations.
In summary, in a Taiwanese sample, the longitudinal changes of HRQoL of hip fractured elderly patients were explored. This study was limited by lack of data collection on the pre-fracture HRQoL, the use of a convenience sample, and the lack of a true control population of elderly patients. The similarity between the profile of this sample and the sample from Tsai and colleagues' study of hip fractured patients in Taiwan [3] might lessen the impact of a convenience sample on the generalizability of the results. For example, the proportion of male subjects (39.1%) in this study is comparable with the incidence rate for elderly men among the total elderly population (39.4%) in 1993 as reported by Tsai and colleagues [3] . Future studies with a random sample and with collection of a pre-fracture HRQoL can be further developed to explore this phenomenon. Interventional studies based on the findings of this study could also be conducted afterwards. Similar studies may be helpful for health-care providers in other countries with Chinese populations, to develop specific intervention programs.
